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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 



RU 2068940 CI 



(21) Application number: 4869683 

(22) Dale of filing: 19900926 
(51) Int. CI: E21B29/10 

(71) Applicant: ftpbim AjieKcaHAP TapacoBWuTwniKOB Hmo/iaii MBaHOBMHHHKHTMeHKO Bacwraot 
rpwropbeeM^KMce/ibMaH MapK Jla3apeu»rq 

(72) Inventor: Hp bun AjieKcan^p Tapacoemi, Thiixkob HnKonaM HaaiionHM, Hhkktmchko Bacumwi 
PpHTOpMBHU. Kwce/ThMaH MapK 71 a3 ape ohm. 

(73) Proprietor: flpbrm AjTexcaHnjp TapacoawMTuniKOB HwKanaii WBaHomfMHHKirrMCHKo Bacttrmft 
rpuropbCBsrqKHcenbMaH MapK naaapcBsra 



(54) nJIACTMPb flJIfl PEMOHTA OBCAflHHX KOJIOHH 

(57) Abstract: 

M3o6pCTCHMC OTHOCHTCH K ODJiaCTH 6ypCHHH H ^o6bCHH HC^TH H Ta3a. B WaCTHOCTM K TCXHHKC H TCXHOJIOrHM 

KanHTa/TbHoro pCMOfrra CKBaKHHbt. Ucnb - no incline Ha/\cxHocTM pCMOHTHo-Boocr^oBirrcjTbHbix pa6or 
3a c«ieT 3amwTw repMenowpyioimero noKp uthh c coxpaHeHweM repMenf3au>fM KOJioHHbi no eceft jjmme 
HanoxcHHoro njiacTwpfi- JJjih SToro oh cna6«eH npeAoxpaHHTenfaHbooi uaiuKeTaMH, uaKCHMajibHbiM 
HapyjftHbtft niiaMCTp KOTopbix npeBbnnacT napymnhiA /niaMerp KOJibueBtJX ancMCHTOB, npw 3T0M 
npeAOxpaiorrcnbHbie MaiimeTfai pasMemeHbi Mcm^y KOJU^eBbiMH sjicMCHTaMM repMeTH3Hpyiomero 
noKpbiTHH c 3a3opoM c B03MOJKHOCTbio b pa6c-MeM nojioraeiaai nepeKpbiTHH 3a3opos c yMeHbOieHMeM 
HapyxHoro jn*aMerpa npe^oxpajoiTcnbHbix Mai«tcT jjo HapyxHoro jjnatMerpa KonbucBbix 3Jtcmchtob. 4 m. 
blblbll 
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Description |OnHcanne B3o6pereHH5i]: 

M3o6pcTCHMe oxhochxch k o6jiacm 6ypeHMH h flo6bmM hc$th h ra3a vi, b HacxHocxH, k tcxhhkc h 
TexHOJiornw KariMTanbuopo pewonxa cRBaj&HHbi. 

Uenbio M3o6pereHKH HBjraexcH noBbimeHne Ha^exHOCXH peuoHTHO-BoocraHOHHTenbHbix paoox 3a cuex 
3amwTbi repMexM3HpyTomero noKpbixHH c coxpaHemieM repMenroanwM kqjiohhw no occA n/ooie 
HanoMemioro iuiacxbipH. 

nocTaaneHHan n;em> jjocxHraexcH xeu. «rro nnacxwpb h/ih pexiOHxa o6cajnibix kqjtohh cocxonxnnH h3 
npo^on bHO-ro$pnpOBaHHOfl Tpy6tJ c HapyxHbOJ repueTH3wpyiomHM noKpwrneu, BboionHeHHbai W3 Ha6opa 
noxibueBbtx 3J1CUCHXOB, pacnojio7KCHHbix B^QJib Tpy6w c 3a3opoM flpyr OTHOCHTcnbHO ffpyra. cna6ffi«i 
npefloxpaHHTCJibHbiMH MaiDKCTaMH, MaKCHMajibHbiA HapyTKHbdi xpiaMexp Koxopbix npcBbiraacT HapyKHbrii 
flwaviexp RQjibi;eBbix aneueirroB, npn axow npe/joxpaHHxenbHbie uaHjaeru pa3UemeHbi Kiem^y KojibneBbo-ot 
aneMeHxauK repMexH3wpyiotnero noKpbiTwi c 3a3opawn c BosvioxHocxbio b pa6o^ei4 ncjiojKeinra 
nepeKpbiTHH 3a3opoB c yMeHwneHMCM napywHoro jjnaMexpa npenoxpaHMTcnbUbix uaHMCT A° HapymHoro 
miawcrpa KOJihueBbix ancMCHTOB. 

ripM TpaHcnopxHpoBKe Tanoro nnacTbipH b Konomiy o6caflHbix Tpy6 koht3rt ero co cxeHxoft kqjiohhhi 
ocymecTBrweTCH ^cpe3 Maiuxexbi, pa3MemeHHbie b 3a3opax ucmpy KonbucBbiMH rcpMcnrawpyioiu^uM 
aneMCHTaMM Ha onpene/ieHHOM paocrroHHHM nj>yr ox npyra no ace ft ^timkc rmacTbrpH. 

MaHJKera BbmojmeHa b BHfle uyimaippa. c nocTOHHHbm wm nepeMCHHbiM no ee nnwit jpiaMexpoM h 
TomnHHoit creHKM, Han6ojibmMH j^iauexp wanmerbi npeBbimaer HapyjKHbiw onwcaHHbiH /niaMexp 
KonbucBoro rcpMeTH3Hpyiomcro ancMCHxa. 

Urania, uanmcrr ButiHpaexctt TaxnM o6pa30M. *m>6bi npw pa3MemeHMM hx Ha nnacxt>rpe Mcmpy 
repMCTO3HpyioinwMH anevieHxaMM coxpaHHJicH $yHKujiOHanbHbiH 3a30p He TOJibKO npn TpaHcnopTHpOBKe, ho 
h npn pacnmpeHiai nnacxbipH b Konoinie. 

PaocTonHue uempy MaHxeTaia m hx KOjnraecxBO paocwTbiBacrcsi n saHHCHMOcm or /uiHHbi nnacxbipfl h 

KpHBH3Hbl CTDOJia CKBamHHbl. HTo6bl npH KOHKpCXHblX HX 3Ha^CHMHX HCKJDOWHTb K0HT3KT 

rcpueTH3Hpyiomero nospbrrnH miacxupH c kojiohhoh h ero paapyineaae. 

KoH^HrypauHH MaHxex, $H3HK0-MexainfMecKHe CBOHCTBa h npoHHOCXHbie xapaKTepHCTWKH uaxepHana H3 
Koropopo OHH H3rx>TOBJiCHbi. no3BQ7i5BOT o6ecneuHTt, hx ue/iocxHOCXb npH gBRxeHHH nnacxbipn B 
cRBaaKHc, a npn ero pacniHpeHHH ne^opMHpoBaxbcn b pa^ManbHOM HanpanjicHHH jjo Bemrambi pacnoH 
TomnHHe pepMeTH3Hpyion;ero noKpbiTHH nnacTbipH, MCKJno^aH ^onomarrejibHyio norepio npoxo^Horo 
cenemm KOJiOHHbi o6ca^Hbix Tpy6. 

Ha <J)ht. 1 H3o6pajK6H njiacrbJpb 1 c onCTbooi Ha Hero npe«oxpaHirrenbHbo»<H MaHxeTaMH 2. cnyrneHHbiM b 
o6caAHyio KonoHHy 3; Ha $ht. 2 h 3 npo^oJifaHbie h nonepcMHbie ceueHH^ ManMCTu: Ha 4>ht. 4 sapnaHT 

B03M0KH0rO H3rOTOB7ieHHH MaHJKCT. 

MaHmeTa ((J»ht. 1 3) H3roxaRjniBaeTCH c nepeueHHbiu no ee jymHe nMaiaerpowi c onHHaKOBOft TannnOTOH 
creHKH no ecewy eeMemoo paBBOfl hhh 6jih3koA ixxmnHHe repueTH3Hpyion;ero noKpbixwH nnacTbipH. Ha 
KOKueBbix yMacTKax 4 ee BHyrpeHHHH n^aMerp BbaiojmeH c MHHycoBbn* ^onycKOM no ornomeHHio k 
HapymHOMy AnaMerpy nn acxbipn. B cpe/meif MacTH 5 jntaMeTp MaHserbi yBe/iHHHBaeTCH 6e3 HOMeHeiom 
TOjnqHHbi creHKH j\o pa3Mepa Ha 3 4 mm npeBbimaioutero n^fakierp repueTiOHpyion^ero KOJibi^esoro 
3/ieweHTa 6, b pc3y/ibxaTe nero b Tcne waHJKexbi o6pa3yexcH no^nyTpcHHc. 

nepexoAbi 7 or 6ojibmero ;;naw<rrpa k ueHbmeMy BbOiojiHeHbi kohhmcckhmh c yrnoM npw BepnmHe KOHyca 
ueHbmMM 45°. Mexjjy repucmKOM 6 h MaH^Kerofi 2 HMeercH 3a30p 8. IlJiacTbipb cnycKaercw b CKBaxHHy 
Ha mxaHre 9. 

rtnacTbipb co6Hpaerctt u ycTaHaannBaercH cjienyronniM o6pa30u. 

MaHmerbi 2 OAeBaiOT Ha njiacxbipb 1 c HaxHrou, mto ooecnewBaer hx y^epwaHHe Ha new. 3axeM Ha 
ruiacTbipb HaHocHTCH repMeTH3Hpyiomee noKpbiTne 6 b BH^e KOJibixcBbix 3jicmchtod tsikhm o6pa30M, uTo6bi 
Mewfly hhmm h MaHTKcxaMH 2 ocraBancH 3a30p 8. riocne a-roro nnacTbipb na nrraHre 9 onycKaercH b 
o6caffByK> Tpy6y k uecry ee HerepMenwHocTH, h pacnmpaercH AopHHpyioineH pojiobkoh ro imoTHoro 
KoirraKTa co ctchkoh o6ca^uoM kojiohhu. 

TpaHcnoprHbie ra6apHTHbie pa3Mepbi nnacrbrpH ooycnonneHbi pa3wepawn npeAoxpaHHTenbHbix uanmeT h 
noaxoMy npw j\immciivm ero b KonoKHe KOirraKx nepMexH3Hpyiomcro noRpwnw nnacxbtpn co cxeHxaMM 
o6ca«Hbix k on ohh hckjuo^ch. *rro ooecnetoroaex ero coxpaHHocxb. 

Manwexbi H3PoxaBJiMBaioxcH H3 MaxepHajia flocTaxoMHO anacxiWHoro, uxo6bi He npennxcxBOBaxb 
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pacnmpeHMJO nnacTbrpj* b kojiohhc h He co3AaaaTk3 ripn 3tom 3HaiOfTenbHbix flonoranrrcJibHbix ycunKit w b 
to xe BpeMH /jocraTOHHo npouHoro, cnoco6Hono coxpamrrb reoMerpwHecRyTO (Jx>pMy b npouecce 
TpaHcnopTHpOBKH iuiacTtrpfl k Mecry HapymemiH kohohhw. nanpHMep. ncxjunynuiena mra pecrcnnj. 

npM pacniMpeHHM iuiacrbipH waHKerbi oa cuer nojpiyTpeHHH, o6pa3yiomux 3aoop 10 Mem^y hmmm m 
nnacTbipcM h kohmmcckkx nepexojjoB. nciuixMajoiUHX o6pa30BaHHC CKJiaflOK, ^etJx>pMMpyi<>TCH a pa^ua/ibHOM 
HarrpaaneHHM h npHXHMaiOTCH k cttchkc rmacrbqpH. FIocKOJibKy TOjnuwHa creinui MaHHcr 6nn3Ka Tommme 
rcpMcnrjiipyiomero noKpwTHH, /jononHHTejibHOH no-rcpH npoxo^Horo ce^eHHR kojiohhw b 30He ycraHOBKM 

IUiaCTbipH HC IipOMCXOJJMT. 

Hcn<uib30BaHHC npcftnomcHHoro nnacrbipH. CHa6mcHHoro np*»oxpaHHTenhHboai MaraeTaMM no3Bamrr 
npeflynpc«MTb Tperoie rcpMeTM3Hpyiomcro noKpbiTMH o ctchkh KonoHHbi, coxpaHHTb ero uenocTHocrb m 
o6ecnewrbnaAc»Hbtd pewoirr HerepMenroibix o6caffHbtx kojiohh. blblbll blbIH2 L4blbl3 
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Claims lOopMyna n3o6pereHH5iJ: 

rinacTbfph j\rm pcMOHra o6caflHh*x kojiohh, cocromq^ft no npo/janbuo ixxJ>pwpooaHHort -rpy6bi c HapyjRHbiM 
pepM€TW3npyK>mwM noKpbiTweM, BbmanHeroibOf W3 Ha6opa KojibneBbix s/ieueirroB, pacnojiomerofbix B^anb 
Tpy6bi c 3a3opoM oTHocHrwibHo fjpyr flpyra. oT/rauajomwircH tcm, uto. c uejibjo noBbnoemm HajjewHOCTH 
pcMOHTHo-BoccraHoBHTcnbHbix pa6oT 3a cuct 3amnxbi rcpMeTH3Hpyiomero noKpbiniH c coxpaHeKMeM 
repMCTM3ax^wH kqjiohhu no eccii jvthhc HanojRCinioro n/iacrfaipH. oh cHa6weH npc^o xp anwrtji bHWMM 
MaiUBexaxM, MaitcHManbHbiH HapyHHbok ^naMerp KoTOpbtx npeBbiuiaer HapyxHbCH ;paaMerp Ronbi^eebix 
aneucHTOB, npw rrrou npejjoxp aiarrcji bHt»ie uatUKtrrbi paaueoapHW ueje^y Kanbi^eBbaai 3-neMeHTax4H 
rq>MCTH3npyiorncro noKpbiTHH c 3a3opaMH c B03M0«H0CTbio b pa6oMCM nonomeHHH nepeKpbrrra 3a3opoB c 
yMCHtraeKMCM napy«uiono ^HaMcrpa npcfloxpaHKTCjibHwx ManaeT flo Hapy«Horo fluaMerpa KonbixcBbtx 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig.l 
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Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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